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DEVELOPING A BIOLOGICAL AND GENETIC MANAGEMENT PLAN
FOR CHINOOK SALMON IN THE NORTHERN SACRAMENTO VALLEY

AND BUTTE BASIN ECOSYSTEM MANAGEMENT ZONES

Submitted by:

Kier Associates
Atm: Bill Kief

207 Second Stre~ Suite B
Sausalito, CA 94965
ph: (415) 331-4505
fax: (415) 332-8799

email: wk~er@m~! ~o~ked:r~e!

Project Participants and Collaborators

Kier Associates - Kier Asseciates will take the lead role in proposal submittal~ contract
administration, project management, project facilitation, and monitoring. Kier Associates will prepare a
biological and genetic management plan for chinook salmon in the Northern Sacramento Valley and Butte
Basin Ecosystem Management Zones. I¢,.ier Associates will facilitate the agency and stakeholder Genetic
Conservation Advisory Team to oversee the genetic research and preparation of the biological and genetic
management plan. This team will be made up oftnehnical experts and management directors from state
and federal agencies, and stakeholder groups.

University of Califi~mia, Davis - Bodnga Marine Laboratory - Researchers under the super’vision
of Dr. Dennis Hedgeeoek wilt conduct DNA analyses for describing, monitoring, and managing chinook
salmon populations from Battle, Butte, and Clear creeks, and the Sacramemo River.

California Departmant offish and Game (CDFG) strongly supports the development era
biological and genetic management plan for chinook salmon. This proposal is consistent with all the
Department’s plans for winter-run, spring-run, fall-run and late-fall-run chinook salmon. CDFG- will
part’teipate on the Genetic Conservation Advisory Team and will assist with collention and arehiv~ng of
genetic samples through on-going collection efforts. U.S. Fish and Wildlife Service (USFWS) strongly
supports the development era biological and genetic management plan for chinook salmon. This
project’s objectives and goals are consistent with all of the Services plans for anadromous fish in the
Sacramento River. USFWS will participate on the Genetic Conservation Advisory Team end will assist
with collention and arehiving of genetic samptes through on-going collection efforts.

National Marine Fisheries Service (NM~S), U.S. Bureau of Reclamation (USBR), and the
California Department of Water Resournes (CDWR) will participate on the Genetic Conservation
Advisory Team. Additionally, stakeholders interested in the restoration and management offishecies in
the Sacramento River watershed will also be invited to participate on the Genetic Conservation Advisory
Team. These stakeholders may include local watershed conservancies, eommemial and sport fishing
industry represematives, water users, and enviroranental ~roups.
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Executive Summary

L~ge-scale, fish habitaf restoration programs that will allow chinook salmon access to historic
habitats are row underway. These programs must insure that the recolonination of restored habitats
proceeds in a manner which protects the genetic diversity of target salmonid populations. Recent
advances in our understanding of the genetics of chinook salmon have been significant but are presently
insufficiunt for guiding the types nf management dacisions that must be made conctwremly with the
implementation of ongoing restoration programs. Therefore, the fisheries management community must
rapidly develop deeper insight into the genetics oftbe Central Valley’s chinook salmon populations, and
use new and existing information to forge management poli~ies that will form th~ basis for salmonid
management well into the 21* Cenmr.�.

Kier Assoointes and the University of California, Davis, propose to develop a biological and
genetic management-plan for the restoration and recolonization of streams in the Cantral Valley by
chinook salmon. The development of this management plan will be accomplished with two parallel
initiatives including a management policy initiative and a genetic research program. The management
policy initiative wilt coordinate existing management policies with the novel conservation needs
ancountered in restored eensyateras oftbe Northern Sacramento VaLley and Butte Basin Ecosystem
Management Zones, and will reconcile existing and new conservation gantries remits with competing
managemem priorities including the harvest needs of commerd~al and sport fisheries, concerns under the
federal and state endangered spacies acts (ESA and CESA, respectively), CALFED Su’ategic Goals,
mitigation obligations, hatchery policies, and the needs of non-fisheries water asers and conservationists.
The parallel genetic research program will conduct additional analyses to improve race discrimination in
ohinook salmon and answer genetic concerns vital to the restoration and conservation of salmon.

The prima.~y benefits of the proposed project will be: 1) an advanced understanding oftbe ganctics
ofsetmon populations, 2) a management plan that wilt lead to improved ways to conserve dwindling fish
stocks, including ~everal listed under state and federal ESAS, 3) a management phn with improved
methods for minimizing impacts of fish-pmteetion meagrms on sport and commercial fisheries and water-
users, 4) a management ptan that will integrate existing mitigation obligetions and hatchery policies with
Sacramento River fisheries manng~ment, 5) a management plan that will create an edaptive-management
framework for the reenlonization of babitats that ere, or soon will be, under restoration, and 6) the
protection of over $300 million offish habitat restoration programs in the upper Sa~,’~a’aanto River and
tributaries.

The development of the management plan by Kier Associates will be overseen by a Genetic
Conservation Advisory Team (GCAT) comprised ofageroy, stakeholder, and research scientists a~tively
involved in conservation biology and genetic research and management. The C-CAT will have flexibility
in seeping the genetic conservation and policy research at its outset and will guide the development of
genetic management policies, advise and peer-review project-sponsored salmonid genetic research, and
re-dew the development of the final biological and genetic management plan. The managemem pIan will
be based on new and existing genetic conservation research and existing state and federal policy. The
management plan will reconcile competing munagement priorities inelading the harvest needs of
commercial and sport fisheries, enacerns under ESA and CESA, CALFED SU’ategic Goals, mitigation
obligations, and hatchery policies

The management plan will be supported by new genetic research conducted by Dr. Dennis
Hedgecoek of the University of California, Davis. Dr. Hedgecock will carry out DNA analyses for
Kier AssecialcsiUCD- Biological and Genetic Managemear Phm for Chinook Salmon 2
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deseriWmg, monitoring~ and managing chi~oolc salmon in the Northern Sacrantento Valley and Butte
Basin Ecosystem Management Zones (EMZs). Tissue samples will be taken front zhinook salmon in the
ntalnstent Sacramento River and in Battle, Butte, and Clear Creeks, and at Coleman National Fish
Hatche~� (CNFH) Collection of the majority oftbese samples wiIl be fimded by as part of ongoing fish
monitoring programs funded by USFWS and CDFG. A sntall portion oftbe~e samples will be funded by
this project and collected by Kier Associates. All genetic santples will be typed for mierosatellite DNA
markers, as described by Banks ct al. (1999 and submitted). These data will provide busetine information
on the genetic diver"~y and integrity of salmon in the two EMZs. We will address a variety of genetic
management issues inefuding, but not limited to: overlap, interactions, and geamtie integrity of spring and
fall chinook in Butte and Clear creeks; subpopulation structure for spring and ~11 runs in the two EMZs;
atrificlal hybridization bet~veen four chinook runs in Battle Creek; and effective sizes and potential
genetic resilience of spawting stocks.

The project witl cost $482,289 and will be completed within two years of ceotraet initiation.
CDFG and USFWS ~’ill share additional costs by collecting the majority of the genetic samples through
ongoing research and monitoring programs.

The principal investigators, William Kier, Minhaet Ward, and Dr. Dennis I-Iedgeeoek have
extensive experience with fisheries management and pofiey planning, salmon population ecology, and the
genetics of Central Valley salmon stocks.

This project addresses several CALFE~ serious and goals including: a ¢Foeused Action" on page
28 oftbe Proposal Solicitation Package; it will assist the recovery of "at-risk" salmon species by
developing a plan that considers unique genetic characteristics of various populations (ERP Vet. IL page
1; Strategic plan, Goal 1, pages 28 30); it will protect biodiversity and allow for restoration of the
"natural biotic community" by genetically idemifying, and resolving the management of, individual
stocks of chinook salmon that could otherwise be test or overlooked (Strategic Plan, Goal 2, pages 28 -
30); it will also foster the maintenance and enhancement of populations of salmon for eommescial and
recreational harvest by specifically inciudin$ representatives of these two stakeholder groups in the
development of the ntanagvment plan for chinook salnton (ERP Vol. ]I, page I; Strategic Plan, Goal 3,
pages 29 - 30); this project will revise extinction models for sensitive chinook stocks which will help
achieve the target of ansuring the continued existence ofwintes-run chinook (’ERP VoL II page 26); and
this project will help the goal of restoring spring-sun chinook by investigating the "introgression with fall-
run" that is cited as a factor affecting the stares of these fish (ERP VoL II, page 27).
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Project Description
Scope of Work

Pro’oct D " ti n: In light of contemporary restoration efforts and their concomitant conceans
regarding protection of genetic diversity w~thin recotot~ing populations, Kier Associates has teamed
with resem’ehers at the University of Califurnia, Davis to propose the developmem era biological and
genetic man~gemant plan for the restoration and recolonizntinn of" streams in the Cemral Valley by
chinook salmon. The developmem of our proposed biological and ganeti¢ management plan will match
the ecological am:l policy-plannin8 expertise of Kier Associates with the distinguished salmonid genetic
authorities and facilities of the University’s Bodege Marine Lab (BIVlL).

We propose m develop a biological and genetic management plan ~or chinook s~imon in the
Sacramento River and tributaries within the Northern Saeramemo VMley and Butte Basin Ecosystem
Management Zones (CALFED 1999a) by puraning two parallel and complementary initiatives comprised
el’seven inseparable’tasks. These two initiatives will be a management policy initiative and a genetic
research program. The management poli0y initiative will coordinate existing management polinies with
the novel conservation needs encountered in restored ecosystems of the Northern Sacramento Valley and
Butte Basin Ecosystem Management Zones, and will resonc~ile ecg, isting and new conservation geeefies
resuits with competing managemant priorities inclosing the harvest needs ofcommercig arm sport
fisheries, concerns under the federal and gate endangered species acts (ESA and CESA, respectively),
CALFED Stratngie Goals, mitigation obligations, hatchery policies, and the needs of non-fisheries water
users and conservationists. Through facilitation of recant planning efforts in Battle Creek, as well as other
watersheds, Kier Associates has learncd how to bridge the legitimate differences that exist among the
many stakeholders concerned with fisheries restoration and management who have vary~.g backgrounds
and responsibilities. Through our management policy initiative, Kier Associates will apply this
knowledge and experience to forge management plans that incorporate all stakeholder needs as well as the
latest in genetic research. The parallel genetic research program will conduct additional genetic analyses
to improve race discrimination in chinook salmon and answer genetic concerns vital to the restoration and
conservation ofsaImun in restored ha.bitats~

~roanh: Our management policy initiative will: A) cortvene and facilitate a Ganetie
Conservation Advisory Team (GCAT) of agancy~ stakeholder, and research scientists actively involved in
consercatioo biology and genetic research and manageraent; B) egmapile aml integrate existing policy and
research on genetic conservation in salmon~ and C) prepare a l:irml stock-specific rmmagement plan for the
genetic conservation of salmon for individual habitats withi~ the Northern Sac~’,amento Valley and Butte
Basin Ecosystem Management Zones. The GCAT will oversee and guide the devalopment of.genetic
management policies, advise and peer-review new salmonid genetic research, and review the develoFment
of the final biological and genetic management plan. This final biological and genetic managemem plan
will include recommendations for minimizing the effects of.hatc2aery releases on naturally-spawned fish, a
long-term genetic monitoring plan, recommendations on the use cff’founde¢s to accelerate recolonizatioo,
an adaptive management program for restoration of habitats lind species, operational plans and criteria for
weirs and fish ladders, updated or new extinction models for all stocks of’chinook, and protocols for
describing changes in aquatic communities as recolooization proceeds.

The ~,metic research program will build upon existing understanding of Cantral Valley chinook
salmon genetics and will continue a series of ongoing and recently completed investigations by Dr.
Dennis Hedgecoek of the University of’California, Davis who has been fumed for similar work by
Calit’ornia Department of Water Resources, CALFED and the USFWS. Dr. Hedge~ock will carry out
DNA analyses for describing, monitoring, and managing 0hinook salmon in the Northern Sacramento
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Valise and Butte Basin Ecosystem Management Zones (EMZs). Tissue sa~nples will be taken from
chinook salmon in the mainst~n Sacramento River and in Battle, Butte, and Clear Creeks, and at
Coleman National Fiab Hatabary (CNFH). Collection oft.he ma.iodty ofthgs¢ samples will be funded by
as part of ongoing fish monitoring programs by USFWS and CDFG; a small portioa of these samples will
be funded by this pruject and collected by Kier Associates. CDFG organLze the colleedon of all tissue
samples according to state archival standards. These samples will be typed for microsate, tlit¢ DNA
markers, as described by Banks et al. (1999 and submisted). These data wR1 provide basclian information
on the gunetic diversity and integrity of salmon in the two EMZs. We will address a variety ofgeanfi¢
management issues (detailed in Table 2 by run and by watershed), including but not limited to:

Overlap, interactions, and genetic integrity of spring and fall chinook in Butte and Clear creeks;

Subpopuiation s~rueture for spring and fall runs in the two EMZs;

Artificial hybridization between four chinook runs in Battle Creek;

Effective sizes attd potential genetic resilience of spawning stocks.

Results will be summm’ized in three interim reports and in one final research report to the GCAT.
This final resean~h report will be incorporated by Kier Associates in tbe final biological and genetic
management plan.

Agencies and stakeholders participating in the GCAT witI have flexibility helping scope the
genetic conservation and policy research at its outset, vdll review its progress, and will rexS.ew its
products. However, fisheries managers need to he assttred that research products are completed and
reviewed by competent peers before they are used in management planning or decision making.
Specifically, wc wish to avoid invalid or inappropriate conclusions that once marred genetic resenreh in
the Central Valley. There’fore the two initiatives used to develop the biological and genetic management
plan will he kept parallel but separate outil the genetic research is completed. Kier Associates will act as
a bridge between the Uhiversi*3,’s basic research and the potential controversies involved with
development of management polioies Once the research is completed, Kier Associates will serve to
integrate the research findings into the final management plan with the guidance of the University’s
rasearche~ and the GCAT.

Tasks: The following narrative describes the objectiws of each task. Table 1 provides
information about phasing, scheduling, and deliverables.

Task 1 - Genetic Conservation Advlsor~ Team (GCAT]: Kicr Associates will convene and facilitat� a
Genetic Conservation Advisory Team ofnganoy, stakeholder, and research scieatials aedvaly involved in
conservation biology and genetic research and management. An existing and similar panel dedicated to
gan~io issues know~ as the Genetics Subteara of the Interage~cy Ecological Program’s Central Valley
Salmonid Work Team could possibly be used as the core of the proposed G-CAT. This core group
consisting of tecbuieal experts would likely be augmented by the addition of ngency members who focus
on broader management and policy decisions, as well as representatives from stakeholder groups and
other agencies. The GCAT will decide on its final format and smacture (e.g. l~baps k will need to form
technical and management sub-teams reflectlng individual member’s concerns/expertise). This Advisory
Team will meet at least five times during the two year project to overse~ and guide the development of
genc’tic management policies, advise and peer-review prnjeet-spoasored salmnhid genetic research, and
review the development of the final biological and genetic management plan.

Task 2 - C,~aeti¢ Cnnse~’vat’ion and Policy Research: Kier Associates will compile existing research
information on genetic conservation in chinook salmon with new findings fi’om research conducted as par
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of this project. This information will be integrated with state and federal policy, and will be reconciled
with competing management priorities including the harvest needs of commercial and sport fisheries,
concerns under the ESA and CESA, CALFED Strategic Goals, mitigation obligations, and hatchery
policies.

Task 3 - S~unpling: San-~pling nf salmon for genetle analyses will he carried out by CDFG and USFW$,
with field support from Kier Associates in cases where existing labor is insu~cieat, or in the case that the
GCAT repriodlizes some of our proposed ssmphis. Sarnphis will be collected us’ms a variety of method_s,
depending on the life stage to be sampled (see Table 2). Sampling lonations and expected sample s:~zes
are detailed in Table 2.

Task 4 - DNA Analysis: Dr. Hedgecoek’s laboraWry has developed mierusatdlite DNA markers and
pioneered their epplieation to abinook salmon conservation in California’s Central Valley (Banks et si.
1996, 1999, submitted:, Hedgecock et al., in prep.). These mierosatellite DNA markers provide tools that
are sensitive enough to reveal differences among very similar populations, including closely related
chinook salmon rons. Tbe steps in such analyses include DNA extraction, DNA amplifinatinn and genetic
typing of individuals, and separation and scoring of DNA markers.

Task 5- Population Analysis and Reportin_~: A variety ofpupulation genetic analyses will be performed,
as required by specific management needs (see Table 2) and using available sottware (se� Banks et si.
submitted). For adult populations, we will ftrst determine whether they are in equilibrium. If not, we will
detea-mine the likely cause (e.g. admixture of two or more runs in collections), by using mixed stock
analyses and temporal sampling. For samples of juveniles, we must correc~ for relatedness, in order to
compare populations in different watersheds. We will also estimate ~feetive population sizes from
juverfile samphis~

Task 6 - Man _agemem Plan Oreoaration: Kier Assoniatns will prepare a final stock- and spoeiea-spedfic
management plan for the gene~ie conservation of salmon for individual habitats within the Northera
Sacramento Valhiy and Butte Basin Ecosystem Management Zones which will inchide reanmmendations
for minimizing the effects of hatchea3r releases on naturally-spawned fish, a long-term gena~de monitoring
plan, recomanendatinns on the us~ nf founders to accelarate recolodization, an adaptive managemant
program for restoration of habitats and speeins, operatinna2 plans and criteria for w~s and fish ladders,
updated or new e~x~inut~on models for sil stocks of chinonk, and protocols for desctibing changes ha
aquatic communities as recolonization proceeds.

Task 7 - Proicec Mgnagement: Williarn Kier will manage the overall projcct and will coordinate the
Genatie Conservatinn Advisory Team. Michael Ward will be responsible for policy reseaneh and plan
preparation. Dr. Dennis I-Iedgecock wiI1 supercisu the labore~ry work and data ansiysns. He will also
serve as the liaison ~o Kiar Associates, in order to integrute genetic information into the manngemaat plan.

Pro]net Loeatloa

The proposed genetic management plan will be written for stocks of chinonk salmon that ¢xiat
within the No~ Sacramento Valley (Figure l) and Butte Basin Ecosystem Managemem Zones
(Figure 2). While we cannot provide digital geographic coordinates ~ncompassing the entir~y ofliae two
Ecosystem Management Zones (EMZ), or topographic maps of these large areas to the scale spueifind in
the PSP, CALFED geographical information system specialists should already have access to these
coordinates as these two F2dZs were originally identified and mapp~i by CALFED Speeifie genctin
sample co|leetion locations are toeated on But~e (approx. 39° 45" N, 121° 45" W), Battle (40° 23" 54" N,
122° 8’ 43" W), and Clesr treks (approx. 40° 30N, 122° 38’ W), as well as the mainstem Saerame~-ato
River (approx. 40° 35" N, 122° 38" W).
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Table 1~ Task schedule/milestones, roles, and deliverables.
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Table2. Proposed research questions, by w~ttershed and ran} to be addressed by researchers at University of California, Davis. The Genetic
Conservation Advisory Team will be asked to review and suggest modifications to these questions and other elements of the genetic
research program shortly at~er project initiation.

1) Battle Creek fall-run chinook salmon
Ob.iective~: Determine genet c integrity, overlap with other runs, and causes of disequilibrium reduce risk of artificial hybridization.

_Queslion                                                               Sampling Protocol SamplinK Schedule
l.])Didgcneticdisequi~brinmobservedinCNFHfall-nmehinookstockstn1993mtdTissuesfromCDFGarchivc, ltIO Use archived samples for1996-1998 and use

1995 (Bank~ el at. submitted) persist in years f~om 1996-20007 per year for tw9 years (N=20~)~.samples ffOllt Q~t:~fion 1.3 for 1999 and 2000.
1.2) Is ate nminstem Sacramento River fall chinook popnla0on in genetic equilib~um?Sample 100 carcasses from October and Novembos of 1999 and 2000

ls any disequilibrium observed in CNFIf fall-rim chinook obsewabte in ataimteo!mainstem Sacramento River in
Saerameaao River fall chinook (i.e. Is disequilibrium spreading from CNFH to the1999 & 2000 (N=200), plus
mainstem?)? _~. mples from Question 1.3,

I 3) Does observed geodetic disequtfibrium vary ~Adiin or b~tween spawahzg seasons?Sample 100 ac~lts resuming to For two years: Sample first 100 adults tfiat reltt~

variation in overlap and ~isk of hybridization at CNFFI? r~a’ning at ~ of nm (on or about No.tuber

2:) Bottle Creek late-fall-run chinook salmon
Objectives: Determine genetic integrity and causes of disequilibrinm; reduce risk of artificial h ,bridization.
~uestioo                                                         Sampling Protocol            Samplin[~ Schedule

from CNFFI to ate mainslem?}? samples f~om Questitm
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3) Battle Creek winter-run chinook salmon.
Objective*: Determine if there is a native winter chinook population~ estimate its effective size.

u~gioo                                                          Samplin~ Protocol            Sam~

3.2) is there a geaetical/y distinct Battle Creek l~Ogutation of winter-rim Use samples as in Question 3.1    Same as Question 3.1 and 3.3
distinginsh~bl¢ from the Sacramento River population? a~d 3.3 and arch:veal Sacrementc

3.3) What is the effective pope]at:on size of the Banle Creek population of winter-rim? Sample juveniles by screw trapJuly through Decezaber. 2000
(N=100)

4) Battle Creek spring-run Oh:nook salmon.
Objectives: Determine relationship to other spring runs; assess estent of hybridization with CNFH fall; estimate effective size.

neat:on Sampling Protocol Sampling Scheddc
4A ) What is the relatiottship of Batlle Creek spring chinook to other cl~inook examined Sample adult s trapped at CN FHApril- June, 2000.

previously in the mains:era Sacmamnto River and Butte, Mill, and Deer Cr t~..ks? or carcasses found (N~100?)
~lus same samples as in

5~ Butte Creek chinouk salmon. Objective*: Determine temporul distribution of fall and sprlag chlno~k runs; e.~Slm~ effective size.

in 2000
5,2) What is the effective polmlatioo size of this ~rmg rim? Use same sample as in QuestionOctober, 1999 through April, 2000

6.1. Sampie juveniles

6~ Clear Creek chinook animus. Objectives: Determine if there is a bona fide spring run in Clear Creek; estimate its effective size.
Question Samptin~, Protocol Samt~ing Schedule
6.1) Are there spring chinook i~ Clear Cseek ~ ar~ they more closaty relate1 to theSample 100 addls/carcass~s September - Dotot~er. 2000

mix in Clca~ Creek? ran in 20000
6.2) What is lira effective size of this s!mng-run? ] Use same sam#e as in QtaestinnOctober, 1999 through Ai~it, 2000

] 7.1. Sample,iuvenilm (N=200).
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Ecological/Biological Objectives

~cat Benefit~: Current, large-scale, fish habitat restoration programs that intend
to allow chinook salmon access to histodc habitats are a novel development in the macagement of Centrel
Valley fisheries that create unique chaJlengas and opportunities. A significant challenge to thase
programs will be ensuring that the recoinnization of restored habitats proceeds in a manner that protects
the genetic diversify of target salmonid populations. While the fisheries management and research
communities have made significant advances in our tmdet~’omding of the genetics of chinook salmon (e.g.
Banks at al. 1996, 1999, submitted), this understanding merely scratches the sin-face of a complicated
ecological and genetic paradigm that is quickly becoming the driver of all future conservation, restoration,
and fisheries management policy and decision-making processes. To coraplieate matters, historical
opportunities to restore fish habitat may be overtaking our limited understanding of the animals we hope
to restore. Therefore, there is a great need to rapidly develop deeper insight into the genetics of the
CentrM Valley’s chinook salmon populations, and use new and existing information to forge management
policies that will form the basis for salmonid management well into the 21a Century. Most importantly,
this rasearoh and planning must proceed apace with the enrrent hahitat restoration and should not delay or
hold back the progress made to date.

The proposed project responds to this greet need for a dearer understanding of the structures of
saimonid populations. The objectives ofth~s project will be to develop a biological and genetic
management plan that coordinates existing management policies with the novel conservation needs
encoomered in restored ecosystems of the No~hero Sacramento Valley and Butte Basin Ecosystem
,Management Zones. This plan will reconcile existing and new conservation genetics results with
competing management pdoritins including the harvest needs of commercial and sport fisheries, concerns
under the ESA and CESA, CALFED Strategic Goals, mitigation obligations, hatchery policies, and the
needs of nun-fisheries water users and conservationists. An important part of the management plan will
be additional, n~0~ genetic analyses designed to improve race discrimination in chinook salmon and
answer genetic concerns vital to the restoration and conservation of salmon in restored habitats.

The biological and genetic management plan that we propose to develop will encompass chinook
stocks throughout the entire Northern Sacramento Valley and Butte Basin Ecosystem Management Zones
(EMZs) but will focus on populations offish in Clear, Battle, and Butte Creeks, and the upper Sacramento
River. Wechoseto fncusouthasepopulationsbecause: 1) significant ganeticmanagament quastions
concerning these populations have been raised, 2) existing genetic information about these populations
allows us to go beyond mere base-line research and instead develop information robust enough to aid in
management decision-making, and 3) these populations reside in habitats affected by large-scale habitat
restoration programs. However, we will take the information developed for these populations and
extrapolate it, where appropriate, to suggest ways to manage all anadromuns saimonid stocks in these two
EMZs. We reluctantly choose not to include steelhond in this proposal because we understand tlmt CDFG
is currently developing a research study of steelhead population genetics in the Central Valley and that
study is slated for fianding trader the Anadromous Fisheries Restoration Program. Furthermore, CALFED
has r~-mtly funded at [east two projects to study the genetics of steelhesd.

H_.Apo_~: The genetic research pordon of this project will seek to answer several questions
important to the management and restoration of chinook salmon. Specific seientifie questions ere listed in
Table 2. These specific questions can be used *u answer important fisheries management questions that
have recently sis-faced.
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For instance, in Battle Creek couch’-as regarding suspected gen~dc hybridization between spring-,
fall-, and late-fall-run chinook have been expressed (CDTG 1993b, 1998b~. Banks et at. 1999:, Ward and
Kier 1999a). Such concerns have impacted the operation of hatchery facilities including the barrier dam
at CNFH (USBR 1998) and could impact salmon restoration in Battle Creek In fact, genetic concerns
have prompted suggestions that a genetically-based management plan be developed for the ope~’atiun of
the Coleman National Fish Hatchery (CNFR) barrier weir and fish ladder (Ward and Kier 1999b). The
proposed project will investigate potential hybddizatiun of Battle Creek fall-run elgnook by asking
whethe~ 1) previously observed disequilibrium persists in the population, 2) genetic disequilibrium varies
by season within the fall-ran population, and 3) are f~all-nm hybridizing with spring-ran (as evidenced by
greater genetic disequilibrium enrly in the fall run) and/or are fall-ran hybridizing with late-fall-run (as
evidenced by greater genetic disequilibrium late in the fall run)?

Anothex example of the fisheries management questions that our research wilt answer is the
question: are chinook which have emered Saaramento River tributaries in September of recent years
spring-run or fall-run, chinook salmon? To answer these questions, we vail perform detailed genetic
investigations of the over-lap of spring-run and fall-run populations in Battle, Butte, and Clear creeks.
The answer to this question will then be related to hypotheses that run-timing is being influenced by
current habitat conditions in the Sacramemo River and tributaries.

Be~ts: The primary benefits of the proposed project will be: 1) s,n advanced understanding of
the genetics of salmon populations, 2) a management plan that will lead to improved ways to conserve
dwindling fish stocks, including several listed under state and federal ESAs, 3) a management plan with
improved methods for mbumiziug impacts offish-protection measures on sport and commercial fisheries
and water-users, 4) a management plan that will integrate existing mitigation oblisatioas and hatchery
policies with Sacramento River fisheries menasement, and 5) a management plan that will create an
adaptive-management framework for the reeolonization of habitats that are, or soon will be, under
restoration.

A final, primary benefit of our proposed project will be the protection ofsaveral hundred million
doltars of fish hahitnt restoration programs Changes in the genetic population structure of existing fish
populations, not to mention the loss of unique salmonid stocks, threatens the success of eurrem and future
restoration programs. Stakeholders are increasingly frustrated that huge expenditures for habitat
restoration may be lost if stocks disappear or continue to dwindle due to genetic ehangas in populatio~a
structure (Joseph 1998). Considering that more than $326 milliunI will be spent to achieve a restored
target of 126,001) salmouids in the mainstem Sacramento River, $27 million ofpubtic funds to restore fish
populations to Battle Creek, and about $30 million spent on recent upgrades to CNFI-[ plus an annual
operational cost of about $2 million to enmre a return of 30,000 spawning salmoalds, it is critical that
known genetic issues be systematically addressed by the research and planning proposed in this project.

~ The understanding offish populatiort structure and the genetic m~t plan will
be long-lasting. That is not to s~y that new research or updated management plans will not be eroeted~
However, the proposed research is eomprchensive, and will provide a lasting foundation for management,
as well as fisturo research. The biological and genetic management plan that we I~vpose will be the first
of its kind to hitagrafe e~’Iing-edge genetic research with the whole range of ennt]ieting stakeholder and
agency needs. The legacy of this plan will last for decades as it will include pre-~riptiuns set in an
adaptive management framework designed to accommodate future, emerging information.

-~ The total of $326 million is ~ an esamates of $80 million for t!~ Shasla Tempeeatum C~m~rol Device, $10 minion for
tmp~Nemeats ta the ACID ~versice dam, $3 millio~ for rtmdtfications to the Kegwick Fish Trap and ~ ~ $150
million for restora~en of h’oa Mountain ,~¢me (v, hlch could eventually reach as high a~ $300 million), $75 million far fixe~ at
Red Bluff Diversion ~ a~i $8 million far n:~ration el" Clear Creek ~Ward mad Kier 1999b).
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Linkages: Tiffs project is linked to three existing genetic research projects being ¢onducied by Dr.
Hedgecock of the University of California, Davis, There is no overlap between existing projects and the
proposed CALFE’~D project, with respect to the samples being analyzed We propose new genetic
research not being carried out under any existing or pending contract. At the same time, the proposed
work will be integrated into and coordinated with other projects, taking full advantage of common
methodologies and growing database resouroes. We anticipate that the net effect on lab space and lab
personnel at BML will remain more or less at a steady level, as existing projects expire.

In ackfxtion to genetic research conducted by University of California, Davis, several related and
complementary projects are currently underway. We understand that CDFG is currently developing a
resanreh study of steclheed population genetics in the Central Valley and that this study is slated for
funding under the Anadromous Fisheries Restoration Program. CALFED has funded Project Number 98-
1~ 1005 to study the stock composition of steelhead in the Yuba River, Project Number 98-1:1001 to study
genetics of steclhead in Clear Creek, and the i997 Restoration Coordination project 1121 to develop a
genetic baseline for ,salmon in the San Joaquin River. These eomplemeotary studies leave open the need
for definitive research and planning for chinook salmon stnnks in the Notth Sacramento Valley and Butte
Basin EMZs.

This proposal was written in response to a ’~Focused Action" on page 28 of the Proposal
Solicitation Package. [t addresses several ERP antions and goals. For instance, this project will assist the
recovery of "at-risk" salmon speUles by developing a plan that considers unique genetic characteristics of
various populations (ERP Vol. II, page 1; Strategic Plan, Goal 1, pages 28 - 30). Likewise, this projeot
will protect biodiversity and allow for res~ration of the "natural biotic community" by genetically
idnnti~ing, and resolving the management of, individual stocks of chinook salmon that could otherwise
be lost or overlooked (Strexegic Plan, Goal 2, pages 28 - 30). This project will also foster the
maintenance and enhancement of populations of salmon for commercial and recreational harvest by
specifically innluding representatives of these two stakeholder groups in the development of the
management plan for chinook salmon (ERP Vol. H, page I; Strategic Pla~ Goal 3, pages 29 - 30). This
project will revise extinction models for sensitive chinook stocks which will help aciffeve the target of
ensodng the continued existence of winter-run chinook (ERP Vot. II page 26). Finally, this project will
help the goal of res~odng spring-ran chinook by investigating the "iotro~ressioo with fall-run" that is cited
as a factor affecting the status oftbese fish (ERP Vol. 11, page 27).

Systemwlde Ecosystem Benefits

R.cstoration programs on Battle, Butte, and Clear creeks, as well as the Sacramento River, will
benefit from this project. For example, eurreot operation of the CN[~I barrier dam has the potential to
impede restoration of some stocks of chinook salmon to habitat in the mid-reaches of Battle Creek (Ward
and Kiar 1999b). A better understanding of the complexity ofpopulatinn structure in Battle Creek will
likely assist the management of this weir and provide managers of CNFH with more eenaioty regarding
broodstock selection and weir operations.

Compaliblllty with Non-Ecosystem Objectives

This project has the potential to provide sigrdficant benefits for water users within the Saeramento
River watershed As our understandin8 of stock structure becomes fine-tuned through further genetic
resesreh, the ability to more closely manage the operations of water diversions becomes more possible.
This project will be improving upon the methods of mixed stock analysis that has been developed for
CDWR in the Deka and will likely provide more tools to resolve fish and water-use conflicts that can be
applied throughout the Bay-Delta watershed.
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Technical Feasibility and Timing

Three alternatives to our proposed development ors biological and genetic management plan for
chinook salmon in the Central Valley were considered and rejected. Firs~ we considered developing the
managemem plan without colleeting additional genetic information. However, this alternative was
rejecled because the current understanding of the genetics of Central Valley salmonids is in its infancy
and reliance on previous research would he insufficiem for making substantive managemem polley.
Furthermore° v,~ acknowledge that the link between population genetics and ecological restoration is
quickly fi~rming a new management paradigm that will direct all future conservation, res~eration, and
fisheries decision-maldmg processes Developmem of this paradigm demands ~’eater understanding.

The second alternative that we considered was includhag the entire Central Valley as part of this
managemem planning process Although we recognize that genetic management planning is needed for
other parts of the Central Valley, this altemative was reluctantly rejected due to cost considerations
inherem in this much larger akernative. Also, scientific knowledge of the genetics of San Joaquin River
salmonid stocks is too preliminary at this time despite strong efforts to improve this situation (e.g. the
1997 Restoration Coordination Project II21 will develop a genetic baseline for salmon in the San JOarluin
River, but this baseline will not be as detailed as the analyses that we propose to conduct in the upper
Sacramento River EMZs and propose to use for management planning).

The third alternative was even harder to set aside, and, in fact, may be reeoesidered at a later date.
We originally had hoped to include steelhead genetic research in this proposal. However, this effort
would have been too broad. Furthermore, a study to be conducted by CDFG’s Steelhead Trout Program
is currently slated for funding by the AFRP but will likely have a completion date later than that
contemplated for this study Kier Associates will be negotiating with CDFG to possibly use the results of
their stee[head genetic study in developing a genetic managemem policy for steetbead in conjunction with
the proposed planning process. These disausaion~ are too preliminary at this time to comurit to any
changes in our proposed Scope of Work. Any additional planning assistance we could provide would be
fimded under separate sources than this proposal and would require a separate contract. Finally, the work
contemplated in this proposal would be in no way negatively affected should these separate negotiations
prove to be unproductive.

Sciemific collecting permits and CESA MOUs are required for sampling and possessing of
salmonid tissues CDFG is responsible for authorizing all tissue collections. In this proposal, salmonid
tissues in the upper river will be collected by CDFG, USFWS, and Kier Associates or qualified
subcontractors, in conjunction with existing CDFG!USFWS sampling programs. These agencies will
obtain the necessary permits and MOUs. UCD-BML has existing CESA MOUs to possess some genetic
tissue but may have to modify its CESA MOU in order to possess some of the samples proposed in this
study. Modifications to UCD-BML’s CESA MOU will be pursued immediately upon contract initiation.
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Monitoring and Data Collection Methodology
Eeolo~eal/Biulogiesl Obi_eetlves: The overarehing research questions to support the stated

objectives are in Table 3 and the intermediate, detailed research questions are in Table 2

Monitorin~ Parameters and Data Collection A~oroanh: The data collection approach to answer
the overarehing and intermediate research questions will be as follows: Tissue samples, a small clipped
portion of the caudal fin, will be taken from chinook salmon in the mainstem Sacramento River and in
Battle, Butte, and Clear Creeks, and at Coleman National Fish Hatchery (CNtrH) in aneordance with
sample sizes detailed in Table 2. Fish to be sampled will include live adults and juveniles, and adult
carcasses. Fish will be captured by standard methods and live fish will be retained, unharmed, to the
stream after samples are obtained. These samples will be typed for mierosate!lite DNA markers, as
described by Banks et al (1999 and submitted).

Data Evaluation Approach: The steps in such analyses inehide DNA extraction, DNA
amplification and genetic typing of individuals, and separation and seorlng of DNA markers. DNA will
be extracted and amplified using standard methods. Banks et el. (1999) describe methods and primers for
enzymatic amplification of 10 mierosatellite DNA markers from chinook salmon by the polymetase chain
reaction (PCR). UCD-BML has characterized the frequencies of different forms of these markers in 41
baseline populations nfchinook in the Central Valley (Banks et el., submitted). In addition to these
markers, UCD-BML has recently ctoned five more microsatellite markers from spring chinook that show
promise for improving the dia~_osis of individual spring chinook. We will type 5-10 informative markers
on each fish.

A variety of populatian genetic analyses will be done with individual genotype data, as required
by the particular problem (see Tabte 2) and u£mg available software (see Banks et al. submitted). For
adult populations, we will first determine whether the observed numbers and kinds ofgenotypes conform
to those expected if there is random mating among individuals. We have previously eomCtrmed this
expeetatioo for wild salmon populations, as have many others hafore us for salmon in general, but we
have also recorded exceptions among Central Valley chinook populations. The disequilibrium observed
in stocks propagated at the CNFH (winter, Hedgecock et at. in prep.; fall and late-fall, Banks et
submitted) is particularly troublesome. Admixture and hybridization are the simplest explanations for
these departures from expected random mating equilibria. Hybridization could have serious implications
for the recovery of protected stocks. We w~ll perform mixed stock analyses (MSA) to determine whether
the observed disequilibria can be attributed to mixture of stocks during trapping. We will examine the
temporal pattern of disequilibria to test the hypothesis that overlap in run timing leads to mixture in
hatchery broodstocks. We wLil t~ to determine whether hybridization has actually occurred.

For stocks like spring-run in many parts of its range or winter chinook on Battle Creek, it is
difficult to sample adults for genetic analysis. For instance, the number of winmr chinook in Battle Creek
may be very small and we expect a sample size of these fish to be less than 25 fish. In these eases we will
rely more heavily on sampling juveulles. Samples of juveniles present challenging problems for
geneticists, because they are non-random samples of the local gone pool, potentially contalulng full- or
half-brothers and sisters. On one hand, progeny from a reproducing population contain information on
the number of breeders, an important parameter we wish to estimate for genetic management Estimating
eft’active population size from such data is a major research interest nftha Hedgecnek laboratory
(Pudovkin et at. 1996). On the other hand, if one wishes to infer something about the steak, e.g. its
relatedness to a stock from another watershed, it is necessary to correct first for the relatedness of
individuals within the sample. We have already tackled this issue for spring chinook (Banks et at.
submitted).
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Table 3. Overarching research questions to support the stated objectives

1) Barde Creek fa~! -tun dgaook salmon:
~ is the geneac integrity of this rtm?
How does this nm o*~rlap with other runs’?
What are the causes of disequi]ibdttm observed in tiffs run?
How can the risk of artificial hl,’bridization be redaced?.

2) Battle Creek latc-fall-rtm chinook salmon:
WI~ is the genetic L~t egrk’y of this
What are the causes of di.sequilibd um observed, ia this nm?
How can the risk of m~dficial hvb~d~za~ion be reduced?.

3) Battle Creek winter-run chinook salmon:
Does a native winter-am chimmk l~pulatJo~ e.~t in Battle Creek?
If so, what is its e.ffecfi~e populati~ s~e9

4) Battle O~e.ksormz-nmchinook~almon:
Whal is the relationship between this population and other spring runs?
What is the extent of hybridization with CNFH fall-rim chthook?
What is the ef�ective size of this population?

5) Butte Creek ckhtook salmon:
What are the tempora/dis~ibmio~0s of the fall m~d spring chinook runs?
Wha~ is the effe~dve population ~ize of the spdn$ run?

6) Clear Creek chinook salmon:
What a~ the temporal dism’b~tions of the fa!l and slmng chinook rims?
W~at is the �~�¢’av¢ populati~m size of the spri~ run?

Local Involvement

Organizations/ageanies that are aware of this proposal and have shown interest include: California
Department offish and Game, U.S. Fish and Wildlife Service, California Deparm~ent of Water
P-.esoureas, U.S. Bureau of Reclamation, National Marine Fisheries Service, the Battle Creek Working
Group, Battle Creek Watershed Conservancy, and the Pacific Coast Federation of Fishermen’s
Associations. No organizations have expressed opposition to this project, and, because it involves only
data collection, analysis, and management planning in an open process, it is anticipated that there will be
no opposition to the proposal. No third part impacts are anticipated.

Outreach to any agency or organization who may be affected by the process will be conducted
during the selection of an advisory committee In fact, we intend to include all imerested and affected
parties in the advisory process throughout the project.
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April 157 1999

The Honorable Ross Turner
Chair and Members
Tehama County Board of Supervisors
PO Box 205
Red Bluff, CA 96080

Dear Supervisors

This i~ to advise you that Kinr Associates, northera California eoasultams in
fisheries eonserva~5oa and restoration have submit’ted to the CalFed Bay-Delta Program a
project proposal, Development of a Biological and Genetic Management Pfan fcr
Chinook Salmon m the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zones. The project is designed, in part, to guide the suceessthl restoration of
saknon and steelhead i~ the Battle Cr~k watershed. Our proposal has been prepared in
close eonsukatiun wi’c.h the Red Bluff office offia~ U.S. Fish & Wildlife Service and the
t~dding and P.ed Bluff offices of the California Department of Fish & Crame,

If you wish us ’~o communicate progress on ~he proj¢c% following ottr selection for
funding by the CaiFed Prog~un, please advise us who on your staffwe should contac~
and we will be pleased to do so.

Sincerely,

C~: Director
County of Tehama
Department of Planning

William M. Kier Associates

207 Second Street, Suite B Sausalito, CA 94965 ~ (415) 331-4505 fax 332-8799
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Apfi115,1999

The Honorable Glenn Hawes
Chair and Membars
Shasta County Board of Supervisors
1815 Yuba Streeet
Redding, CA 96001

Dear Superv’isurs

This is to advise you that Kier Associates, nottham California consultants in
fisheries conservation ~d restoration hzve submitted ~o the CalFed Bay-Dekm Program a
project proposal, Development of a Biological and Genetic Management Plan for
Chinook Salmon in the Northern Sacramento Valley and Butte Basra Ecosystem
Management Zones. The project is designed, in part, to guide the successful r~storalJon of
salmon and s~eelhead in the Battle Creek watershed. Our proposal has been prepared in
close consultation with the Red Bluffoffice of the U S. Fish & Wildlife Service and the
Redd~ng and Red Bluffoffices of the California Department offish & Game.

If you wish us to commu~cate pmgre~ on the project, following our selection for
fundhag by the CalFed Program, please advise us who on your staffwe should coat,set
and we will be pleased to do so.

Sincerely,

Department of Planning
County of Shasta

William M. Kier Associates

207 Second Street, Suite 13 Sausalito, CA 94965 (415) 33!-4505 fax 332-8799
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April 15, I999

Delta Pro~ection Commission
PO Box 530
Walnut Grove, CA 95690

Dear Delta Protection Commission

This is to advise you that ICier Associates, nonhero California consultams in
fishedas conservation and restoration have submitted to the Ca!fed Bay-Delta Program a
project proposal, Development of a Biological and Genetic Management Plan for
Chinook Salmon in the Northern Sacramento V~zlley and Butte Basin Ecosystem
Management Zones. The project is designed, ha parr., to guide the vaceessful r~stora~on of
salmon and steelhead in the Battle Creek watershed. Our proposal has been prepared in
close consultation with the Red Bluff oflSce of the U S. Fish & Wildlife Servic~ and the
Redding, Red Bluffand Sacramento headquarters offices ef~he California Department of
Fish & Game, as well as the Santa Rosa offices of the National Marine TisheaSes Service.

l£you wish us to communicate progress on the project, following our selection for
funding by the CalFed Program. please advise us who on your sta.ffwe should contact
and we will be pleased to do se.

Sincerely,

William M. Kier Associates

207 Second Street, Suite B Sausalito, CA 94965 " (415) 331-4505 fax 332-8799
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Ap~l 15, 1999

Bay Conservation and Development Commission
30 Van N~ss Avenue, Room 2011
San Francisco, CA 94102

Dear Bay Conservation and Development Commission

This is to advise you that Kiar Associates, northern California ¢onsult~uts in
fisheries conservation and restoration have submitted to the CalFed Bay-Delta Program a
project proposal, Development of ct Biological and Gene#c Managemem Pla~t for
Chinook Salmon in the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zoms. The project is designed, in pa."L to guide the mcee~sful re,oration of
salmon and st~lhead m the Barde Creek watershed. Our proposal has been prepared in
eIose consultation with the Red Bluffoffiee of the U.S. Fish & Wildlife Serviea and the
Redding, Red Bluffar~d Sacramemo headquarters offices of the California Departmem of
Fish & Game, as well as the Santa l~o~a offices of the National Marine Fisheritm Service.

If you wish us to communicate progress on the project, following our selection for
funding by the CalFed Program. please advise us who on your ~affwe should eomaet
and we will be pleased to do ~o.

Sincerely,

William M. Kier Associates

207 Second Street, Suite 3 $ausaIito, CA 9~1965 (415) 331~505 fax 332-,5799
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Cost

~: CALFED funds are needed primarily to pay for the develnpmem of*he management plan
and for genetic research. The majority of sampling ofDNA fi-om 3600 chinook salmon will be performed
by CDFG and USFWS during several ongoing fish monitoring projects and will be funded through
existing projects. The proposed budget includes $24,026 so KJer Associates can furnish labor to assist
CDFG/USFWS obtain sample sizes in Barde Creek and Clear Creek that are Larger than samples routinely
collected. The handling and arehiving of DNA samples will be performed and funded by CDFG.

Table 4. Total budget for project.

Material Mist amt
Direct Direct and edger Overhead
Labor Salmy and Se~wice AcquisitionDirect andlnditcct

Task (hoursl Benefits ConWacts Costs Costs Costs Total
Ta~ 1 - Ge~ Cons. &dr. Tea~ 410 $28.154 $0 $6 $6,375 $I,275

Ta~k 2 - G~L Cons. and Pol. Re~ 495 $29,940 $6 $0 $6,325 $1,265 $37,530
Task3 - SamplinI 355 $20,945 $6 $6 $2,567 $513 $24,026

Task 4- DNA Analy~ 0 ~0 $I44.525 $0 $0 $28,905 $173,430
Task 5- P~p. Analysis and Rept 0 $0 $25,504 $0 $0 $5,101 $30,605

Task 6 - Mgi. Plan Pteimrmiot 1,415 $88,525 ~0 $0 $20,550 $4,110 $113,185

Ta~k 7 - Project Managem~a~ 840 $59,640 $0 $0 ~6,725 $1,345 $67,710
Total 3,515 $227.2(~ $170,029 $0 $42,542 $42,51� $482,289

,tote: Ov~head and h~.ireet Co,Is = 20% of service eontr~, nmleriaL~ mi~c., and ODC.

Table 5. Quarterly projeet budget*.

Oct-I~: Jan-Mar Apr Jam lnl-Sep Oct-l~¢ ~’~.n-Mar Atx-Jma lul-Sep
Task 99 O0 DO D0 00 01 01 01      Total

Task l - C~x $7,161 $7,161 $6 $7,161 $0 $0 $7,161 $7,161 $35.804

Task 2 - G-~m. $32,169 $5,361 $0 $0 $0 $0 $6 $0 $37,530Cons. & Pol. Res.

Task 3 - Sam#ing $3,DO3 $3,003 $3,003 $3,003 $3,003 $3,003 $3,003 $3,003 $24,026

Ta~4 DNA $0 $~41,022 $40,022 $,!O,022 $40,022 $13,341 $0 $0 $173,430Amlysi~

Task 5- Fop. $6 $6,1Zl $6,12l $6,121 $6,121 $6,12~ ~0 $0 $30,6o5

Task 6 - Mgt. $0 $16,169 $16,169 $16,169 $16,169 $16,169 $I6,169 $16,169 $113,185
Plan Preixtr~on
Ta~k 7 - Project    $8,464 $8,454 $8.464 $8,464 ~8,464 $6.~4 $8,464 $8.464 $67710Management

Total $50,796 $86,302 $73,779 $80,940 $73,779 $~7,098 $34,797 $34,797 $482,289

B~adget dates assume a 10/1/99 project initiation upon Completion of final conwact.
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Schedule: Please refer to Table 1 for start and completion dates and project milestones All costs and
expenses will be billed monthly regardless of project milestones. However, completion dates for all
milestones would likely be contractually obliged. Incremental funding or implementation of this work is
not feasible.

Cost-Sharing

The majority of DNA sampling ~om approximately 3600 chinook salmon will be funded by
CDFG and USFWS as pan of several ongoing fish monitoring projecas. Furthermore, CDFG will fund
the archiving and handling of genctic samples. At this point, there are no other funding commitments for
this project.
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Applicant Qualifications

This project will be undertaken by a joint effort between Kiar Associates and the Ualvarsity of
California, Davis. The principle investigators for this project include William Kier and Michael Ward,
from Kier Associates, and Dr. Den~s Hedgecook from the University of California, Davis. Ida’. Kier wil!
manage the overall project, will coordinate the Genetic Conservation Advisory Team, and will offer Iris
broad experience in natural reanorce planning. Mr. Ward will be responsible for policy research and pl~a
preparation. Dr Hedgecook will supervise the laboratory work and data analyses. He will also sarve as
the liaison to Kier Associates, in order to integrate genetic information into the man~emem plan. CDFG
and USFWS will be collecting genetic samples and CDFG will handle and archive tho~e samples.

ICier Asaeciates specializes in the development and implementation of salmon population and
salmouid habitat censervation and restoration plans, primarily for S~ate and federal government agancies.
In addition to restoration programs developed for the Klamath River basin and Garcla River watershed,
the Kiar Associates has recently completed the Battle Creek Sal~ andSteelheadResto~,~,~ ~ and
the companion draft Maximizing Cor~p~b’diiy Between Coleman Natitmal Fi~ lt~tchery Operatio~,
Managen~e~t of Lower B~le Creek, and S~m~ a~d Stedhe~d l~orati~n.

William Kier, a certified fisheries soientis~, has four deeadas of expedance in natu~ resources
project plann~g and management in Calffon~a and the Pacific Northwest. In addition to his lead role in
the above mentioned planning projects on BalIle Creek, IVir Kiar has reeanfly sexved as primfipal
consultant to the California Advisory Committee on SaLmon and Steethead, ennducted a rcwiew of water
quality and habitat monitoring programs on private timberlands for the California Depamn~nt offish and
Game, and has d~valoped the KRIS resource informS:on system to support salmon restoration programs
in the K1amath, Trinity, Battle Creek, and Humboldt County watersheds.

Michael Ward is a fisheries ecologist who spocia~zas in the epplied research and management of
salmon and stealhead. Mr. Ward brings ~ this project over 12 yeaxs of experience investigating
t~lafionships between Pacific salmon popuIatious and their halYttat, as well as a broad perspective of
salmon population structure fyom populations r~ging fi~m California to AIaska~ Mr. Ward was the
primary author of Kiar Associates" two rec~t planning doct~ments for Battle Creek and lead technical
efforts ~o suppo~ that work.

Dr. Denni~ I~edgeeoek has been conducting gen~e research for 25 years at the Bodega Marine
Laboratory and has written over 80 research papers on a wide range of genetic ~pies. He h~ been a
principal geneticist at BML since 1990. In recent years, Dr. Hedgecoek has plonked s~dies of the
genetic structure of chinook salmon populations in the C~tral Valley including studies of captive
breeding and brondstoek selection in winter-run chinook, development of genntie markers in spring-run
ohinoolc, and development of mixed stock analysis of salmon in the Sacramento-San Jnaquin Delta.
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NONDISCRIMINATION COMPLIANCE STATEMENT

The company named above (hereinafler referred to as "prospective contractor") hereby certifies, unless
specifica.Ily exempted, compliance with Govemmem Code Section 12990 (a-f) and CaIiforaia Code of
Regulations, Tiff� 2, Division 4, Chapter 5 in marte.cs r~lafing to reporting requizements and the
development, imple ~mentation and maintenance of a Nondiscrimination Pmgr’o.m. Prospective contractor
agxees not to unlawfully discriminam, hm’ass c¢ allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, factional ofigiu, disability (including
HIV andAIDS), medical eoadi~oa (cancer), age, marital status, denial of family aud medical care leave
and denial of pregnancy disability leave.

CERTIFICATION

1, the official named bek~, hereby swear that I am duly authorized to legally bind the prospec’ttve
contractor to th~ above described cerdficatior~ I am fidly aware that this certification, executed c~ the
dare and in the county below, is made urMer penaIty of perjury under the laws of the State of Californi~

William Kier, Principal, Kier Associates

April I4, i999 Matin

Principal

Kier Associates
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BUDGET INFORMATION - Non-Construction Programs

t. $ $

a. Personnel                          $                   $



(a) Grant Program {b) Applicant (¢) Sta~e (d) Other Sources (e) TOTALS

t2. TOTAL (sum of lines 8 1t} $ $

13. Federal $ $ $ $ $

14 NonFederal

Ib) First            (c) Second            (d) Third            (e) Fourlh
16                                                 $              $              $              $
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